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ABSTRACT

During the past two and a half years, we have been studying two
problems '.-The first: was the syndrome of "Tokyo-Yokohama Asthma" a

-separate and distinct syndrome or was it a group of three clinical
entities?- Thesm -thre entities were-t a. (true, asthma, b. acute bron- •
chitis, m chronic obstructive pulmonary disease) The second:
Shobe* r the syndrome of "Tokyo-Yokohama Asthma" oo*d be found in
Osaka as well as in the Tokyo-Yokohama area?

SWe have intensively studied 146 patients and have complete records
on 124. The-e.have been 28 patients admitted to the hospital for from

il.-4- times for intensive care and study. A standardized question-
naire, physical examination, laboratory tests, and spirometric studies,
as well as the use of air conditioners and electrostatic precipitators
for clean air rooms were used to evaluate these problems.., The United
States Public Health Service, Division of Air Pollution, also supplied
equipment to us for measuring SO2 and particulate levels.

We have found gases of each pf the three clinical entities mention-
ed abye, The hwso-shv-h" a- respo. to the clean air environ-
ment a&d upon return to their homes some have again had respiratory
difficulties. 'Re have thus been able to pnswer to our satisfaction
"that -he syndrome of "Tokyo-Yokohama Asthma", is in reality three dis-
tinct clinical entities and not a single syndrome., We have also been
able to establish to our satisfaction that the clinical entities des-
cribed above do occur in the Osaka area and w,4.-wo'ld suspect' that they
would occur in any area where there is a high level of air pollution
and during seasons when there is a large number of respiratory illneos-
*a. \ We have been unfortunate in not having large numbers of respirato-
ry qnesses during the time of the study but we have been able to
sati•s ouraelves that there is a connection between air pollution and
the severity and complications of respiratory illnesses.

S~ii



TABLE OF CONTENTS

1. Introduction . . . . . .

2. Analysis of the Problem • e• • ...... 3

3. Outline of Experimental Procedure ....... . 4

4. Statistical Analysis of Data .... . ..... 4

5. Results of the Study ... 0 Ce...... . .• a 5

6. Conclusions . . . * * .. .* o o # e o # o. . 8

7. Implications of Conclusions . . . . . . . . . .11

8. Contributions to Theory . ..... . . ... .. 11

9. Bibliography . . . . . .0 a 0 . .0 ..0 a 12

10. Appendixes:. 0 c. C. .e * o*o e1 4

A. Evaluation Summary Used for all

Patients in the Study . . . . .•

B. Tables I through XII.• • o e e . 23

C. Tables XIII and.XIV e a o • • * * .38

D. Figures 1, 2 and 3 . • • •• .41

E. Personal Communication from
Mr. F. B. Benson to the Principal
Investigator(Bibliography No. 17)o

F. Copy of Communication from
tr. T. R. Hauser to
Dr. R. 0. McCaldin(Bibliography
No. 18) • • • • • e e • . e o o .48

G. Case Reports. o e * * e * .*50

H. Plant Air Pollution Damage. o • o53

I. Visibility at 9 acme and 3 p.m.

on Sam Day • .. • • • o.

11. Distribution List • • • • • • • • • • • • • • . 56

12. DD Fora 1473, • • . . • • • . .° . • . .

iii



1. Introduction:

* In 1946, American 1aiiiary Physiciaas noted an increased
number of asthma cases among troops in the Kanto Plain area of Japan.
From the 406th Medical General Laboratory Annual Report of 19 5 01 it is, noted the the laboratory facility was initiated to study this problem
as a result of the conference with the medical staff of the 155th* Station Hospital, which had established the existence of a different,• type of asthma among occupation personnel. They found the cases to belocated within the vicinity of Yokohama and the season for this par-

ticular problem was between the months of September and February.

In the Medical General Laboratory Annual Report for 1951 , itwas reported that the overall picture did not appear compatible with*1 •allergic asthma for several reasons: pollen counts were lowest during
* •the "Asthma" season, antihistamine drugs were ineffective, no previous

history of asthma was obtained, and the disease was confined to a
(4 small area. At that time, the report also noted that on the days pre-

ceded by little or no rain fall and, when thq wind velocity was low,
that the greatest incidence of asthma was found. It would seem from
this that this would be the first report of possible connection with
air pollution and "Yokohama Asthma.".

The first published report of so-called "Yokohama Asthma" was
made in 1953 by Redfearn and Karakawa . They reported that their pre-liminary findings indicated that air ýollution was a major cause of
"Yokohama Asthma." They also noted that the air contaminants from
"ether soluble aerosols and dust had shown the best individual corre-
lation with the incidence rates.

The first report of the disease itself was by Huber, et al.
in 1954 . This report gave the clinical features of what was called a
new envwronmental respiratory disease occurring in certain areas of
Japan during the winter months among United States Military personnel.

In introducing the background thinking of the present study,

it is interesting to note two reports by Maj. N. I. Condit , in
which a similar type of asthmatic entity occurring during he 6 night
seemed to have taken place in Okinawa.

Maj. H. W. Phelps in studying the problem of air pollutionasthma among the military personnel in Japan has authored and co-
authored several papers on the subject., R9 . These reports give
the clinical features of this disease.7 'Thy1yinliude: 1. Persons with
no past history of ast'hma were afflicted. 2. Antihistamine drugs were
ineffective. 3. Rapid resistance of bronchodilators ensued. 4. The
disease was most frequent in the fall and winter. 5. Dramatic im-
provement occurred when the patient left the Tokyo-Yokohama area and
relapse occurred on returning to the area. Later it was learned that
the deogree of pulmonary disability was far greater than had been ori-
ginally appreciated, some patients showing signs of irreversible lung
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One of the reasons for studying the "Tokyo-Yokohama Asthma"
syndrome in the Osaka area was to see if this syndrome occurred in
another area of Japan. A report by Toshio Toyama1 stated that it
could be assumed that cases of "Tokyo-Yokohama A~slhma" have been re-
ported from the Japanese population, not as chronic asthmatic bron-
chitis associated with air pollution but rather as tuberculosis,
classical asthma, or some other disease.

Intensive investigations of the cause of this illness were
conducted by the 406th Medical General laboratory from 1950 to 1957.
It was learned, as noted above, that pollens were unlikely causes. As
no correlation existed between pollen count and asthma cases observed,
particularly as the asthma cases occurred when the pollen counts were
the lowest, pollens were ruled out as a likely etiology and air pol-
lution was thought to be the most probable etiology because of the
large industrial complex in the Kanto Plain area. The frequent occur-
rence of smog in the winter time, together with the finding of exacer-
bations of symptoms with low rain fall and low wind velocity and an
increased dust fall, made most observers feel that air pollution was
much more likely to be a cause. It was felt'that the disease was not
confined to the "Tokyo-Yokohama" area but would occur wherever there
was the combination of heavy industrial complexes surrounded by
mountains and where there was a warm ocean current. Such an area ex-
ists in the Osaka-Amagasaki-Kobe area. No concrete evidence of a
similar type of asthma had been presented up to the time of the present
study. It was felt that the reports by Maj. Condit• 6 and by
Dr. Toyama I at least, Gave some possibility of fiRig a similar type
of ilInesswl the Osaka area.

Work done during 1964-1965 by Maj. Spotnitz at the United
States Army Medical Command, Camp Zama Hospital in Juain, indicated
that the syndrome of "Tokyo-Yokohama Asthma" could be separated into
three clinical entities: 1. True Asthma: these patients appeared to
be sensitized to an atmosphic antigen. They often had acute attacks
of dyspnea and wheezing, and an increased eoainophile count in the
blood, responded to btonchodilators with significant improvement, but
went into a resistant state if they remain in the area. They developed
a remission if placed in a filtered air room, but relapsed on re-
turning to an unfiltered atmosphere. On leaving the Tokyo area, they
usually had no further asthma. 2. Acute Bronchitis: these patients
usually developed coughing and wheezing associated with acute respira-
tory infections. The disease was more severe than physicians were
acenstomed to seeing in other areas and was often misdiagnoaed as
asthma. There was no increase in eosinophilec of the blood. The
pulmonary function tests might be abnormal and response to broncho-
dilators was modest. Although the disease was found to extend over
4 more weeks, it was self-limiting and complete recovery occurred even
with continued residence in the Tokyo area. 3. Chronic Obstructive
Pulmorary Disease: the group had pre-existing lung damage often of
marked degree. They were found to have cough and wheeze associated
with infections of the bronchial tree or were found to develop asthma
as in the Group I patients. They improved in a filtered atmosphere



or on leaving the Tokyo area, but since they had chronic lung disease,
pulmonary function tests remained abnormal and it was felt that they
would baye difficulty in any other part of the world.

With the aid of history, differential blood count, cheat
x-ray, sputum culture and cytology examination, pulmonary function
tests and response to therapy in a filtered air atmosphere, it was
felt that in the present study, it would be possible to separate the
patients into the 3 clinical entities described above. Using these
methods, a systematical investigation of respiratory illness in Osaka
was undertaken to determine whether air pollution induced asthma did
exist in this area.

Osaka has many features which mimic Tokyo and therefore made
it an ideal city to investigate the problem. There is a fairly stable
population of over 3.5 million and there is a larGe concentration of
"industry in the Amagasaki area. It is rinred by mountains and has a
bay which makes it very similar geo,raphically to the Tokyo-Yokohama
area. Smog is a frequent problem; ie. in Deqmeber, an average of 12.9
days.

2. Analysis of the Problem:

Having seen the patients who were evacuated from Japan in
1946, because of so-called "Tokyo-Yokohama Asthma" while I was station-
ed at. Oliver General Hospital in Au,usta, Georgia, I was familiar with
the problem. At that time, I was in chu"r:e of the Allergy Clinic and
we did extensive skin testing, of course usin- American Antigens, and
found that the evacuated persornne did not show any consistent sensi-
tivity to the testing. At that time, of course, we had no idea of ex-
tensive lung damage in any of these patients and spirometric studies
were not done. However, it can be stated that usually by the time the
personnel had arrived at Oliver General Fos,4tal, all symptoms had
cleared and their histories certainly bore out the reports mentioned
above, is. that upon leaving Japan the symptom. practically immediate-
ly cleared.

The problem in our thinking was two fold as far as the "Tokyo-
Yokohama Asthma" syndrome was concerned: 1. :.as this a separate and
distinct entity? 2. 'Was this problem present only in the Tokyo-Yoko-
hama area?

1. I think that we can dofinitely say that this is not a
sinile entity but probably from the very bc,,iu4n,; of 1946 when thls
problem first appeared, it is vory likely true that in the %irat 10
years of study of the problem, the syndrome was mixed up between true
asthma, acute bronchitis with alleric symp.os, and +chronic ob-

structive pulmonary disease with allergic symptoms. in analyzing this
particular part of the problem, it is felt that: t.A eosinopiale count,
cheat x-ray, sputum culture, pulmornry function taats(usinZ a broncho-
dilator and reviewing the response to this), and then using the filter-
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el air room with electrostatic precipitator and a reverse cycle air con:-
ditioner to keep the room tha saze temperature throughout the year,
would make it possible to differentiate the originally called "Yokohama-
Asthma" syndrome into three separate entities. 2. The reports of
Maj. N. I. Condit. 6 from Okinawa and the report of Dr. Toshio Toyama5,
from Keio University in Tokyo woald appear to spoea strongly for this
type of problem occurring in other areas as well as in the Tokyo-YokoL
hama area.

In order to further investigate these two problems, the pre-
sent study was undertaken.

3. Outline of Experimcnt~. 4Pracedure:

Patients seen at the Ycdoga'.wa Christian Hospital, Osaka, Japan,
with a history of cough and/or wheezing for 3 or more days when first
seen in the clinic for that illness, were evaluatud as potential cases
of air pollution reapiratory iisuaýQ. A -tar-ar-dized questionnaire wa
filled out(see Appendix pae 17), a complete blood count was performed,
sputum was obtained for culture und cytology, a 6 ft. PA chest x-ray
was obtained, and pulmonary f.,nction tests were -.erforMed before and
after administration of a bronchodillator. Complete physical exami-
nation was done 'by a physician. Ot.her diseazes such as tuberculosis,
cancer, bronchiectasis, and pneumonia vere excluded.

The pulmonary function tests were per:'orzed by a technician
specially trained for the stucy throuh. the courtesy of
Lt. Col. *illiap wilson of the Cw-p ZZaa Hoslital. The results were
evaluated in accordance with the standau'd proceduraz. used by.the Camp
Zama oaspital. In the second year of study, ;az arnalyis, helium di-
lution method, was used in addition to the usual pulmonary function
atudies.

A- pulzor.ury function results huive been standaritzed throughi
out the world, controls were not felt to be necessary for these exami-
nations.

4. Statistical hnz!slvesi of It;,:

All of the data was placed on !raph paper with a stsndardized
key so tMat each person was evaluated accor.in to the following:
A. patient ldentifica~ton, B. pat r.spirator.' history, C. presenting
reepiratory distress, 1). physical and laboratory flndinro, T. spirome
tric ftndinCe. (see Appendix pa;e 27 for complete description of the
questions which were coded).

Analysis of tOe data was then broken down accordir.C to various
relationships(eee 5. Results of the Stud-' and Tables I through III in
the Appendix).

1A.
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Further opportunity for studying the relationship of air pol-
lution to respiratory illneas was eiven throumh the use of equipment
furnished by the United States Departrent of Public Health, Division
of Air Pollution. This equipment allowed us to measure SO and par-
ticulates in the clean air rooms and in the outside air. ?see Appendix
Fib-ures 1, 2, and 3.) In addition, because of the problem of bacterial
complications of the usual viral respiratory illnesses, we did bacteri-
al counts in the rooms to see if the electrostatic precipitators was
effective in eliminating tris problem(see Tables XIII and XIV in the
Appendix.)

R. Results of the Study:

In the original protocol it was assumeoi that we would have 500
cases of respiratory illness suitable for rurvey for the study. How-
ever the two year&, covered by the study have been "lean years" as far
as respiratory illnesses have been concerned. Zr. R. J. M. Horton, of
the Division of Air Pollution of the 2ublic .:.ealth Service, in a dis-
cussion with the principle investigator noted that in the United
States there appeared to be a relationshi2 between the incidence of
influenza and the incidnece of bronchitis. Table I shows the number of
deatho from influerza, pneumonia, acd bronchitis as reported in Osaka
Prefecture during the paGt 10 years . "ram the t,,blc, it can be seen
that the winters of 1963 and 1964 had very few deaths from influenza
compared with 1960 and 19Q. T.his is some'snat true for bronchiti.
also. In the winters of 1965 and 1966, vcry few cases of influenza
were reported and we have found that we have had a very small number of
cases of bronchitis also. This fact was "l'o true at Camp Zaza Hospi-
tal, as reported by Col. Wilson in a persoral conmunication to the
author. This would seem to bear out Dr. Horton's observation.

During the 21 yt-ar• of the ctudy, we had 146 cases of respira-
tory illnes cases in the clinic and complete results are available on

5 124 cases. During this tine, there have been 28 cses admitted to the
hospital for complete work up as well as becuaae of the serious nature
of their illnseses.

Table Il shows the liitritution of the 12L cases by ace and
sex. It can be *een that there are a.proxim.attly equ.1l distribution
of percentage between the 20 to 29, 30 to 39, 40 to 59 and 60 to 69 age
groups. Each of these havin, approxin-ately 20, of the total cases.
However, it should be noted that in the total male to female ratio
that males are alosAt 63% of the total. Caly in the 30 to 39 ae
group was the sale to female ratio, about the same.

Table III shows the pree.ous aller-ic and pulmoiary disease
history and the present occupation. ;,pproximately 7% of the cases
had a personal a&ler;ic history and also a bronchitis ha tory. Only
about 2% of the cases had a previous history of pneumonia. In a
Ui.ly industrialised area, such as C3aka, it is not surprising tkat
about 4% of the oa•s were from factory workers. TU 359, who were
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either housewives or children, do not work in factories and only 15%
of the total of 124 cases were office wvorkers.

Table IV is a composite table takern from our origiral complete
records on each patient(se•: .rnendix p&ae 27 for the description of the
coded questions for each patient) and represents the important findings
which we are concerned with in the present study. :."ven though a large
number of spirometric studies were done on all our patients, FEV %
were taken as being one test which more closely correlates te di 2 -
turbances in ventilatory funcVion"A 1" t ca. be seen from the Table.
that the largest number(13) of abrc.acrlz tests, less than 550% FEV%,
was found ia the aZe 60 "d above male Zroup. The :r-ale 60 and above
cases represented a smokir.n years h.story of over 3. ycars in 17 cases.
10 cases smoking 11 to 20 ciZarettes a d:q. Tne:-e were 12 cases with

a positive allergic family hsotory'. 11 of the cases were factory
workers. 19 had abnormal physi.cal findin s. 15 had normal eosinophile
counts. 22 of the cases in t..is groun, is. a.!, had significant posi-
tive sputum cultures. 21 out of the 2? had abnormal x-ray findinas.
15 out of the 22 had sedimentutioa rutc. w irnh were above normal for
males, 20 out of 22 had a dia-josis of circric bronchitis. 21 had a
response to treatment. 16 improved with isuprel but only 9 had spi-
rometric improvement, as would be expectea.

Table V shows the initial spiro:mtric findi,-gs in 124 cases.
40 patients in the second year -%ere studied for reLiual voluvae using
the closed system helium dilution method. ii the measurements of
residual volume, Voren, et al.r.sh o,:ed :hat there was no -i,-nificant
difference between the heliu ur duiaand ;,.-e o.,en circuit nitrogen
washout metcods. In the Table col.u.:i 3 ropre-;ents definite abnormal
findings and column 2 shows border-ine aorml findinýg. In the
group of 124 patients, the . choed definite abnozz.al findinLs in
47 cases, the MVV in 23, and the % 7V' in 6, whereas the F•ZV I% was ab-
normal in 27 cases. As proviously notedL. * he FZV % was taken AS
the moat representative measu. ezznt- "and "..!i3 a used Ghrouihout the
remainder of the tables.

Table V1 shows the rolationahip boat'en the 7'FV and the
duration of wookinC by years. "he non-smokers rere 58 'n r.umher and
oly 6of these(10.3%) had a dcflinte sia.orrkl 7:-V 1%. There were 24
who had been smoking 31 or more y•.arc zord of these 15(62.%-) had an
abnormal MII't.

Table VIA shows the rcli.tion between :V% and the daily con-
sumption of ci~arettes. In the non-s-tokerv, there were a total of 58
and 7(102.1%) of those had a F tht w.s •efir.itely abnor0al. Ahere &

In those who smoked 11 to 20 cigarettes a day, there were a total of
31 and 11(5.5%) of thes had a defir.ite abnor=al FEV4 %

Table VIII s'hovs the rclaticn between 7,'% and dia.posoii.
The m-nt strikian findji.,, lz this t.,c.. is in the chronic bronchitis
Croup where there were 45 patients and 19(42.2%4 showed a definltely
abnorSL. I' X Prsctically now of the acute broichitis cases had a
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definitely abnormal FEV %. There were 50 cases of bronchial asthma and
7(104%) had an abnormal IFV1%.

Table IX shows the relation between the FEV% and occupation.
It is interesting that, ;.n spits of our feeling that factory workers
would be more liaole *o have respiratory impairment from their occu-
pational hazards, the 31 office workers showed the Uighest number of
cases, 10(32.2%), of abnormal ?EV %. The factory workers were 49 in
number and 12' '. %) of these showed abnormal FEV1%. The housewives
and students wero 44 in numbe-- and only 5(11.4%) of these had an ab-
normal FEV1%.

Table X shows the effect of Isoproterenol on 30 cases of
chronic oronchitis. Of the 9 cases whose FEV % was normal at the time
of testing, there was improvement in 7. In the borderline cases of
FEV %, 7 of the 8 improved. The most strikin,• feature of this table is
tha% in about an equal number, there was improvement; no change or even
a worsening of their condition. Therefore, it could be said that in
the cases where there were a definitely abnormal FEV1 % in the beginning
that Isuprel would not change this drastically.

Table XI shows the effect of Isoproterenol given by IPPB on
spirometric studies. 'The tabLe shows the relationship of the FEV1%
to % FVC, KMF and % MV. it can be seen that the closest correlation
in these spirometric studies is between the FZV1% and % FVC. The most
marked improvmnent after Isuprel administration was also in the % FVC.

Tmable XII shows results of the helium dilution methods in 29

cases. The numbers studied arc not sufficiernt for any conclusions to
be draI;'i from this but it is of interer to note that the markedly
impaired FEV'% --,uup did show the largest number with an abnormal
percant RV and an abnormal •V-TLC%

Tables XIII, XIV, and Figures 1, 2 and 3 are not strictly
part of the air pollution study but they are a part of any report and,
therefore, included for information.

Table XIII showu ba .eizia counts in the special rooms that
were set up for the study and in an ordinary room during a 4 day
period. This was set up in order to compare the efficioncy of air
conditioning, air conditioning and electrostatic precipitator, and
neither. Room 313 with only the air conditioner had thA lowest bacteri-
al count on 3 out of the 4 days. This was a complete surprise to us as
we had assumed that the electrostatic precipitator would be efficient
in removing bacteria. Correspondence with the Natinnal Conter for Air
Pollution Control 17 informed us that the bacteria were being produced
in the room and as long as there was not recirculation to the electro-
satic preciyitator, we could not expect efficiency in removing the
bacteria from the air.

Table X'V showed a comparison of bacterial counts in the
rooms with the outside air at cifferent times of the same day. There
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was no great difference in the rooms and no pattern was autablished
but there was a marked increase in bacteria in the outside air as one
might expect with the temperature increasing and as there is more move-
ment of air as the day progresses.

Figures 1, 2, and 3 are part of the help given to us by the .
United States Public Health Service, Division-of Air Pollution and re-
present the SO2 levels and the particulate counts using an SO2 bubbler.
Fig. I gives a compariosn of SO2 concentrations and dust particulates
in a room with air-conditioning but without an electrostatic precipi-
tator. A comparison with Fig. 2 shows that the use of on electrostatic
precipitator does decrease the amount of particulate matter but that
there is no great change in the SO7 levels. Reference is made to
Mir. F. B. Benson's communications to me of rabruary 2, 1967, showing
that the Trion Electrostatic Precipitator is not efficient in removingSO wilth the charcoal filters which are designed for this unit 1 7 .
217

Fig. 3 shows the large anounts of SO 2 and particulates in the
outside air. It is obvious that the air-conditioning and electro-
static precipitators do remove a great deal of the air pollutants
wiich are present. It is also noted in Fig. 3 that the levels of SO2
found at the Osaka City Hygiene Institute are much higher than those 20

found at the Yodogawa Christian Hospital. The Hygiene Institute is
located in an area where there are many more factories but the meaning
here is clear that there is an air pollution problem in the neighbour;
hood of this hospital.

A study of the carbon filters which were being used in the
present study was attempted axý the United States Public Health Service,
Division of Air Pollution and the filters submitted found to contain
numerous compounds or classes of compounds. They were only able to
track this pollution down to indicate th3 presence of at least 40 com-
pounds or classes of compounds that were found in the filter. It was
impossible to separate these and, therefore, positive identification
could not be carried out.

6. Conclusions:

In the discussion of the analysis of the problem that we were
trying to answer in the present study, there were two questions:
1. was "Tokyo-Yokohama Asthma" a separate and distinct entity? and,
2. was this problem present only in the Tokyo-Yokohama area?

During the past 21 years, we have had a total of 146 cases of
respiratory illness which have been evaluated in order to try to answer
the above questions. We have complete data on 124 of these cases and
28 cases were hospitalized from I to 8 times.

One of the difficulties which we have faced during this 21
years, and the same situation was also found at the Camp Zama Hospital
where Lt. Col. William E. Wilson was investigating the same type of
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problem, was that cases of bronchitis and respiratory illness were re-
markably few during the winter months during the time that the present
study was operating.

Table I shows that there were fewer death from Influenza,.
Pneumonia, and Bronchitis in Csaka Prefecture in 1963 and 1964 than in
the years of 1960 and 1962.

Table III shows that 75% of the cases had personal previous
allergic history and bronchitis history.

In such a study as this, where a large number of pulmonary
function tests are done, one must decide which spirometric parameter
gives the best information to be used for comparison. Taking the
"findings of others 1 4  we used the FEV % as the one test which most
closely correlates tdU Psturbances in ventilatory function. We found
"from Table IV that the largest number(13) of abnormal results, less
than 55% FEV %, were found in the age 60 and above male group. This
group also siowed the longest smoking historX and the heavier smokers
were also in this group. Normal eosinophile counts were found in over
half of the 22 cases in this group. All had significant positive
sputum cultures showing chronic lung disease. 21 had abnormal x-ray
findings, and 20 out of the 22 had a dia4mosis of chronic bronchitis.
Only 9 out of the 22 had spirometric improvement. These findings would
certainly go along the supposition that older age individuals who smoke
would have more pulmonary disability than the younger age group.
Table VI shows this relation still better in that only 10.3% of the non-
smokers had an abnormal FEV % whereas 62.5% of the smokers, smoking
more than 31 years, had an abnormal FEV1%. Also Table VII shows that
in those who smoke 11 to 20 cigarettes a day, there were 35.5% with a
definite abnormal FEV1% whereas in the non-smoker group only 12.1% had
an abnormal FEV1 %.

Table VIII shows the striking finding that the chronic bron-
chitis group had 42.2% with a definite abnormal FEV1% whereas practi-'
cally none of the acute bronchitis cases showed this. Only 14% of the
bronchial asthma cases had an abnormal FEV1%.

Table X shows that in cases of chronic bronchitis, where
there was a definite abnormal FEVI% in the beginning, that Isuprel
would not change this drastically.

As an ancillary part of the study, equipment supplied to us by
the United States Public Health De~partment, Air Pollution Division,
enabled us to study the SO2 and particulate levels in our clean air
rooms, A personal communication from Mr. F. B. Benson helped us to
understand why we were not obtaiaina practically zero levels of air
pollutants in our clean air room. This was because the charcoal
filters furnished with the Trion Electrostatic Precipitator are not
efficient in removing SO . It is concluded that an efficient charcoal
filtration system mut bi used in clean air rooms of a better type than
that supplied by the Trion Company in their MAC-25 Model.
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In the Appendix page 53 is shown 4 examples of plant damage
from air pollution. These plants were exposed to the atmosphere during
the Spring of 1967 and show the damage which occurs in the area of the
hospital. In the Appendix tage 55 is shown 2 pictures taken from the
same place, on top of hospital, with the same camera setting. One
shows the 9 a.m. visibility and the other the 3 p.m. visibility on a
clear day, October 17, 1966. The amount of a4r pollution is evident'
when those pictures are compared.

In the Appendix page 50, there are 4 case reports of cases
while we felt most closely answered the questions that we were inter-
ested in in the present study.

Case No. l(Appendix page5O) was a case of acute bronchitis
complicated by air pollution and the clean air environment was of
marked benefit to this patient in his recovery.

Case No. 2(Appendix page 51) was a case of acute bronchitis
which was felt to be completely uncomplicated by air pollution but
which did demonstrate the remarkable benefit to the patient of treat-
menb in the clean air room.

Case No. 3(Appendix page 51) was a case of chronic obstructive
lung disease and also demonstrates benefits from clean air environment
even though the underlying pathology was not greatly improved.

Case No. 4(Appendix page 52) was a case of bronchial asthma
and a-ain demonstrated the effectiveness of a clean a".r room environ-
ment i.- allergic pulmonary problems in addition to bronchodilators
which are normally used in the treatment of bronchial asthma.

Even though our cases were not sufficient in number to actu-
ally make clear cut conclusions or answer the questions which were die-
cussed in the analysis of the problem and also noted in the beginning
of the present section, it is felt that we can say that at this time
that we would agree with Spotnitz.,2 that the syndrome of "Tokyo-Yoko-
hama Arthma" is not a separate and distinct entity but rather embraces
3 clirnical entities: 1. true asthma, 2. acute bronchitis, and 3.
chronic obstructive Pulmonary disease(usually thought of as chronic
bronchitis in the nease of this particular syndrome and problem).

Regarding qwestion 2. about the problem being present only in
tho Tokyo-Yokohama area, it is felt that the cases found here with a
definite relation to air pollution and the clearing of their problem
in a clean air environment with a return of their problem when they go
'ack into a polluted atmosphere, allows us to reach the conclusion that
this type of problem is present also in the Osaka area. It is admitted
that t,,io cannot be definitely proven on the basis of the small number
of cai43 studied during this time but there is sufficient evidence
from the case reports presented that these patients definitely fit the
categories described by Spotnit 12.

10



7. Implications of Conclusions:

It is felt that the previously described syndrome of "Tokyo-
Yokohama Asthma" is not a si •gle and distinct entity but as pointed
out by Spotnitz1 2 , there are 3 clinical entities involved in this
syndrome: 1. true asthma, 2. acute bronchitis, 3. chronic obstructive
pulmonary disease. It is further felt that these clinical entities,'
seen as complications of air pollution, may be present in any part of
the world where there is a combination of highly industrialized area,
surrounded by mountains and having a sufficient body of water to cause
air circulation to and from the mountain areas.

8, Contributions to Theory:

It has been pointed out that the syndrome of "Tokyo-Yokohama
Asthma" is probably a misnomer and that it is probably three separate
and distinct clinical entities which can be separated on the basis of
questionnaire, laboratory results, and spirojnetric studies. It is
also felt that the reports of Condit and Toyam. 11 as well as the
present study would bear out the fac 'th4at these separate entities are
not only present in the Tokyo-Yokohama area but also present in
Okinawa and other areas of Japan. The present study would indicate
that this type 'of problem is also present in the Osaka area.

It is planned to continue the study of the relationship of
air pollution to respiratory illnesses in a hospital population.
This institution has requested the United States Army and Research
Development Projram to grant the Yodogawa Ckristian Hospital the use
of this equipment during an additional 5 year period. The United
States Public Health Department, Division of Air Pollution, has agreed
to continue to loan this hospital the air pollution measurement e-
quipment which they have supplied to us.

i It is felt that more detailed work needs to be done in the
relationship of air pollution to these respiratory illnesses and par-
ticularly to study over timte oases which appear to be complicated by
air pollution to see if their pulmonary function is adversely influ-
enced by air pollution.

11
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NOTES

A. Family History, "Family" mans: Parents, siblings, off spit,.
"Other Allergy" sea•s: Atopic eosoma, edeia,

rhinitis or uwticaria.

B. 1. Severity: (1) Not require medical care.
(2) Not (1) or (3).
(3) Emergency OPD or hospitalized.

5. Bronchitis mans: Severe infectious respiratory ilIeas re-
quiring services of a doctor.

10. Severitys (1) Climb of i flight of stairs causes Smptoms.
(2) Climb of sore than 1 flight of stairs causes

syrlptoms.

C. 5. Severity: (0) No treatment
(1) Self medication, loss of sleep, fatigue, CPD care.
(2) Hlospitalized.

D. 3. Means more than twice over % eosiopli.

4. ignifticant mans: A-hemolytic str•p., B-bemolytic strep,
coag. pon. staph., H-influenae, or diplo-
paeumonia.

e. Folaen-Roent. of chest, definitions, widening spaces flat%
diaphr".

(1) "hy ma
(2) arochitat: 1rrupLarity of larger broscid, Lacteaned

bronco-vasoular markings.
(3) Brocchiect-s'swoyts, lower epeose and Idcresed

brm-obo-wasoular marklngs.

10. aposis - D)ootors' j•dgtma t.

11. (1) Is not (0) or (2).
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A. ID nTFICATION

1. Date picked by presnt study:_ _ _ _ _ _

2. Name:

3. AOe:

4. Place of Work (1-9):

5. Place of Residence (1-9):

6. late of arrival in Oak area(nuaber of months ago)

1. whol. life 6. 25 to 30 months
S2. I to 6 months 7. 31 to 36 months --

3. 7 to 12 months 8. 3 to 5 years
4. 13 to 18 mo,•tb 9. 5 years pols
5. 19 to 24 months

"7. Prior Osaka Residence: (1) yes -( 2) No

.. 8. Cigarette Smoking History:

0nset:.- (0) Never (3) Ae 21 to 25
(1) Prior to ag 15 (4) %ge 26 plus
1(2) AV13to2O 2

ý!Qxi= 2!1) one (5) 1 to 35
"(1) 1 tolo - (6) 36 to40-
(1) 11 to 20 M71 40 Plus
(3) 21 to 25 (8) Pipe
(1) 26 to 3 (9) Cigsr

Years moked: .y ears.

Present intake: (0) Has not smoked for at least on* yea.
(1) 1 tolo
(2) •l to 20 (6) 3toO
(3) 21 to -- (7) 40 plus
(11) 26to30 (8) Pipe
(5) 31 to 35 1(9) car-

9# Family isteory: Asthmati•: (1) Yes (2)Mo
Otker allergy: (Ue'._

hooitsor esY".T'1 e
(2) No .

10. Duration of Ob"r •ation by Stukl(wubor of mth)_________

17
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. P.-.. ;:,S?I1ATORY HISTORY

1. Asthma: (1) Yes (2) No

Duration: (0) Infancy only
(1) Up to ago 12 only -

(2) With only mild trouble after age 12
(3) Steadily since childhood -

Severity: (0) Mild (1) Moderate (2) Severe

2. F-oy Fever: (1) Yen (2) No

3. Sczeza: (1) Yes (2) :0o

4. Positive Allergy History: (1) Yes (a) No

5. Bronchitis:(up to age 21)
(0) Never (1) 1 to 4 times

(2) 5 times or more

46. Bronchitis:(age 21 and over) "p
(0) Never (1) 1 to 4 times

(2) 5 times or more

?. Known Bronchiectasis: (1) Yen (2) No,1

8. Proven Paranaaol sinus Disease:
(0) None (1) Ccatarrhal

(2) Purlent( o•"r'* dra w)__..

9. CoIAhs:

C-sct:- (numnber of years ago)_____

"Pcr=istence: (0) Year rour4
(1) 4inter o.2y

(2) Poflen aeaOnin

(2) Purualent-
(3) Unreor•ed

-Severity: (0) Kil4..._ (1) Modearte

(2) PAMXWiyAl

10. r.explained DyWea:

•*er-~.:•u:...• r of months k_ )

".ers' tonct: 01) Yes ~ 2) x*inh



B. 10. Unexplained Dyspnea (continued)

Pro-,reosion: (0) None (1) Progressive

Severity: (0) At rest (1) On mild effort(2) On strenuous effrot-

C * .~.~S T .-A' DIS~T7Sc.)

1. Type: (0) New (1) Aslravation -

e(2) ocrudescence

2. Onset: (number of months ago)

3. T•elationhip to Osaka area arrival:

'Prior to: (1) Yes (2) No

Subseauent to: (1) Yes (2) Nc

Nu.bcr of months_ _

During prior Osaka residence: (1) Yes (2) No

(3) Not apply

4. Periodicity: Daily: ý0) UniformLy around clock
(1) Worse at nih-
(2' .crse in morninr-
(3) Nocturnal only
(4) Mornin- only

Yearly: (months of severe attacks)
(0) Year round
(1) F.ll & winter
(2) Springr &srner
(3) Fall only
(4) 'inter only -
(5) Spring only -

(6) Summer only -

Character of remission: (0) None
(i) Partial
(2) Almost complete
(3) Ccmplete

5. Zverity:

>~rJl: (0) Mild (1) Moderate
(2) CripplinZ-

,jmrwency treatment required: (1) Yes (1) No

19



C, 5. Severity(continued)

Hospitalization: (0) None (3) 3 times -
(1) 1 tirie - (4) 4 times
(2) 2 times (5) 5 times or more

6. Symptom:

Cough: Severity: (0) None (2) Moderate
(1) Mild (3) Severe -

Character: (0) None (2) Mucosa
i i(1) Dry (3) Purulent

Wheeze: Severity: (0) None (2) Moderate
(1) Mild- (3) Severe

Character: (0) None (1) Inspiratory.
(2) Expiratory

Dyopnea: Severity: (0) None (2) Moderate
(1) Mild- (3) Severe

'7. reatmeit Response(subjective):

Drugs: (1) Yes (2) No

Filtered Air Room: (0) Not used (1) Yes
--- (2) No

SSteroids: (0) Not used (1) Yes (2) No

Do IrI:!D!NGS

1. Obvious Respiratory Distress: (0) Not recorded
(1) Yes
(2) No

2. Positive Cheat Findings: (0) Normal
(1) Emphysematosis only
(2) Wheezing
(3) Ihonchi
(4) Prolonged expiratory phase

3. Peripheral Eosinophilia: (1) Yes (2) No

4. Significant Culture studies: (0) None
(1) Occasional-
(2) Persistent

20 .1
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D. FINDINGS(continued)

5. Chest X-ray: (0) Normal (2) Bronchitis
(1) Emphisematous--- (3) Bronchiectasis

6. EKG: (0) Not obtained (1) Normal (2) Abnormal__,.

7. Associated Respiratory Abnormalities:
(0) None
(W) Vasomotor rhinitis
(2) Paranasal sinusiti~s-

8. Evidence of Emotional Problem or Disorder:

(0) Absent (2) Mild
(1) Questionable (3) Severe

9. Other Medical Problems(by :.aze):
!A

10. Primary Respiratory Diagnoses: ,.

(0)Absent (1) Mild (2)Modr'te(3)Severe
Bronchitis, chronic
Bronchitis, acute
Asthma extrinsic
Asthma intrinsic
Emphysemia, pulmonary -_Bronchiectasis

11. Response to Treatment:

"Drugs: (0) None (1) Moderate (3) Cleared

Disease Determination: (0) None
(1) Voderate
(2) Cleared

E. SPIRO=TRIC FINDINGS

1. External: FVC % of predicted
F FEV % of FVC
10 in liters -

VMVV ' of predicted-

2. Zffect of Isuprel: (0) None Significant41~~ -I inil'icance 17jo plu"'

(2) Return to Normal

21
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E. VCPI:?!OTRIC FINDINGS( continued)

3. Helium Equilibration: RV % of predicted
TLC % of predicted""

RV/TLC as percent.-

4. Summary: Treatment Response;

Subjective: (0) None
(1) Moderate
(2) Cleared

Objective: (0) None
(1) Moderate
(2) Cleared-

Spirometric: (0) None
(1) Moderate
(2) Cleared

22
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APPENDIX B

Table I Deaths in Osaka Prefecture from Selected Respiratory

Illnesses, 1956-1965.

Table II Distribution of Subjects by Age

T1?able III Previous History and Present Occupation

Table IV Classification by Age, Sex, etc. of 124 Patinets

Table V Initial Spirometric Findings

.Table VI Relation Between FEVI% and Duration of Smoking

Table VIT Relation Between FEV % and Daily Consumption of
Cigarettes

Table VIII Relation Between FEV1% and Diagnosis

Table IX Relation Between FEV1% and Occupatioa

Table X Effect of Isoproterenol on 30 Cases of Chronic
Bronchitis

Table XI Effect of Isoproterenol given by I.P.P.B. on Spiro-
metric Studies in 85 Cases

Table XXI Helium Dilution Studies in 29 Cases
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_ I

Dstiirbutions of Subjects by Ago

. , F Total _

1 -9 7 2 9 7.3

10-19 5 5 10 8.0

20 -29 17 9 26 21.0
-r* . .

30'- 39 14 13 27 21.8

40 -9 13 10 23 18.5

60 - 69 18 7 25 20.2

70- .4 0 4 3.2

Total 78 46 124 100

12
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Table III

Previous History and Present Occupation

Number of % of 124
Cases Cases

Allergy History of
Patient 92 74.2

Allergy History of
Family 75 60.5

Pneumonia History 30 24.2

Bronchitis History 92. 74.2

Factory
Worker 49 39.5

Occupation Office
Worker 31 15.0

-I -

Household
(Children) 44 35.5

26
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Tble IV •"• ". tion by Are,

x 0

V0

0 0- I2 2 0

1 0 3 5 2 3
-. 3 ,

o'i 12 ... i 3 11 4

2 0 0 1 3
300 0 0

-,p I p". 6 -

4 0 0 - 1• 1 2" 0-

314 0 0' 6
5 1 o11 1 52

1 19 12 20i~ 23 132
m 13 9 13

40" 0 3 •

S... 2 10 2 12

30I

4i 0 .M o

I 2

o 01

GZ, iI i J

12 ll 13 1 7
xK 3 1~ 80- 28~m

2 2 0 2 01

\0
F~ ~ 30 l

60 3 4 2 2~

___ _0_1__9__ _?
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2 0 3



Sex, etc. of !2:', -

9...... ~
r/ al Spi KRts tot

uI t . ..z X - L 'M ! . . .. •
: -.ate 0c~ 3 ea-tc n'.c._ r

2 00
"3 51 2 1 0

3 2 9 2 11

0 1 2 0:-

2 v 2 2 2 32 2-

1 3 1 2 251 15$ 2.1 1

__ -- .. 7 --- -- --

233- -s - -- 52 2)42 2 55'22

, 3 330 3

10 1 5 23 61 61 0

b- 2 7 -

2 25 2 -. 2 '2 2
3 . - .- 5 "

Sia -ti m r J ii i , , i ,

1 4 52 1~ 1 4 1 0

2 -- 2 21
-- -- 6 ,20 3 .- -- --

,,, =,2 * ,- a . .. -, 9 2i • -

a - --

•i 0 1 • 3 . ... 01
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Table V

Initial Spirometric Findings

% rvc FEV % mwS % KW % RV RV/hC%

Moret t a n o reai tn Less than Tessthan
81 71 3,0 81 119 35

I (1/sec)
1o4 68 33 60 20 18

- 51 - 0 56 - 70 1.1-2.9 51 - 0 120 .- 169 36 - 49
(1/see)

, 2

14 29 44 41 15 16

Less than Lesthhan Less than More than More thaM
S,50 55 1.0 5.0 170o1
•'3 (U/sec)
S6 27 47 23 5 6

Total 124 124 124 124 40 40
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Table VI

Relation Between FEV %
and Duration of Smoking b4 Years

1 More tI t 70 56 Less than
_ _ _ _- 71% % 55

Y r

0 35 17 6

1 -20 24 8 4

21 -30 2 2 2

!,

31. - 1 6 1 3 L15-

I3

* I

31 11

- -.. - - -. .- . . .%.b..S



Table VII
! .4

Relation Between FEV % and

Daily Consumption of Cigarettes

S% 4pre than 71 o Lese tha•:71 % 55%
Number ____ ________

0 34 17 7

1 - 10 15 6 8

11 - 20 14 6 11

21- 4 1 1

32
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Table VIII

Relation Between FEV % and Diagnosis

FE 1  More than 70 - 56%16 Less than

71% 55%
Diagnosis _ __

Asthma 27 16 7

Chronic Bronchitis 16 10 19

Acute Bronchitis 24 4 1
,..

33
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Table IX

Relation Between FEV1% and Occupation

More than 70- 56 Less than

:7 Occupation% 
% 55%

Factory Worker 26 112

Office WJorker 15 6 10

Other(Housewife,
Student) 26 13 5
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Table X

Effect of Isoproterenol on
30 Cases of Chronic Bronchitis

Improved No Change Deterio-

Iý rated

More than 1
71, 7 1

70 - 56% 71

Less than

55 % 5 4~ 4
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Table XI

Effect of Isoproterenol Given by IPPB
4, on Spirometric Studies in 85 Cases

% FVC MMSF 2 MVV

Normal Ab- Normal Ab- Normal, Ab- i
normal normal i norma•

"li'htlNo mpal reV % Before 37 1 5 23 30 8
;;,• Over 71

.(8 aes2After .43 .2 20 25j 33 12 ".. "

" 1gty mardBefore 17 9 0 26 6 20 1

-56- 70 After 15 6 1 20 7 14
l ,•, (26 Cases),

6arkedly Impaired Before 13 8 21 0 21

FEV % - - -- -

Lessthan55 After 14 5 0 19 0 19

1_ t (21 Cases)

Before 67 18 15 70 36 49
Total -.-.--.-.

After /2 13 21 64 40 ,5

m 3
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APPENDIX C

Table XIII Bacterial Counts in the Special Rooms and in an
Ordinary Room During 4 Day Period

Table XIV Bacterial Counts in the Special Room and in an
Ordinary Room at Different Times of the Same Day
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Table XIV

Bacterial Co,'snts in the Rooms and cr. the Roof
at Different Times of the Same Day

I1(AC) 2 (AC & 3(N) 4
_) _

I 12 14 30 55

II 12 21 4 Ma"

-.

I 
-

III 15 6 14 t

Time: oca

1: 9:30 - 19:30 1 : 115
11: 2:00- 2:30 2: 3i13

111: 8:00 - 8:30 3. 311
"4: Roof

AC: Air Ccuditioned
EP: Electro Pr4eipitatcr
Ps 149itber

I
I?.0
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APP•IDIX D

Figure 1 Comparison of SO Concentratics and Dust Particulates
in Room No. 11 &•rng November 1966.
(Without Precipitator)

Figure 2 Comparison of SO Concentrations and Dust Particulates
in Room No 113 &uring November 1966.

Ovih recpit-ator)
Figure 3 Comparison of SO Concentrations and Particulat" an

the Roof of the golpital and SO Concentratio.. atOsaka City ygene Intitute Diing Noember 1966.
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APPENDIX E

Personal Communication from Mr. F. B. Benson to the
Principal Investigator.
(Bibliography No. 17)
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DEPARTMENT OF HEALTH. EDUCATION. AN4D WELFARE
PUBLIC HEALTH SERVICE

NTJ•U. a~lZ roeFebruary 2, 1967
NATIONAL CENTER FOR eray2,16

AIR POLLUTION CONTROL

1055 Laidlaw Avenue REFER TO:

Cincinnati, Ohio4523T

Ovid B. Bush, Jr., M. D.
Yodagawa Christian Hospital
57, AwaJi honmachi, 1-chrome
Higashi Yodogawa-ku
Osaka, Japan

Dear Ovid:

I contacted the local Trion Company representative in Cincinnati
concerning your air cleaning problems. Mr. Cheney said that the
electrostatic filter is highly effective in removing the bacteria
that get to it. Apparently, your problem of finding more bacteria
in the room with the precipitator can be explained because the
precipitator is cleaning only the incoming air from outside - it
is not cleaning your inside air.

The charcoal filters used on your unit do not make sufficient
contact with the air to scrub out the SO Because of the
honeycomb design, only about 10% of the gir makes contact with
the charcoal. To efficiently remove So he stated that a charcoal
filter bed of at least one inch thicke3s would be required.
However, the blower on your unit does not have sufficient capacity
to pull air through this much resistance.

I am enclosing his letter and other information about particulate
and bacteria removal.

I hope you can come by Cincinnati to see us this sumer.

Sincerely yours,

Ferris B. Benson
National Center for Air
Pollution Control
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APPENDIX F

Copy of Communication from Mr. T. R. Hauser to
Dr. R. O. McCaldin
(Bibliography No. 18)

48A



UNITED STATES GOVERN:.ENT

Al/ern orandum
TO : Dr. Boy 0. ZcCaldin DATE: Mw 25, 1966

FROM : Tom R. Hauser

SUBJECT: Analysis of Carbon Filters from Japan

Su•ation of meYo

The chloroform extract of the honeyccmbed carbon filters used to clean the
air of the "clean air room: in Janan was found to contain numerous com-
pounds (or classes of conpounds) when analyzed by gas chrozato7apB0.
Further se cration and identification of the com-pounds contained in the
extract would be very difficult and time consuming project that would
demand the use of analytical equipment that we do not readily have at
our disposal.

laboratory Work Performed

The carbon filter as received from Japan and a new, unused carbon filter
(used for the blank detcerminatian) were processed in the following manner.

"Twelve 3X" diameter circles were cut out of the filter using a 3-21" hole
saw. The circles were then stacked in a large Soxhlet apparatus and
extracted with chloroform for three ciht hour periods over a duration
of three days. The tiLe period for each extraction cycle was approxi-
ntely foruy minutes. The chloroform was thcn removed from the extract

by use of a rotary flash evaporator and a vacu;m oven.

Once each extract was dry, a portion was rcdissolved in chloroform and
subjected to Cas chromatoGnp2hy on an SE -30 column. AMter dotermino
irZ column psrsmeters, the c-,ple was injectSd into the column at 50 C.

T-c column was maintained ±zotharm2lly at 50 C for a period of about
three minutes in order to remove solvent and other low boiling zomponents
cc::..on to both sarrple and blank. The column was then temperature pro-
•cz:cd to increase in te.pmrature at a rate of 6 0C per minutS and the
ch_-c,:atograem was continued until the temperature reached 250 C. The
cr=c.4tosrans indicated the presence of at least 40 compounds (or
slacccs of co.pounds) on the filter used in the clean air room thi'A,
were not precent on an unused filter.

Lie scparation, isolation, and identification of the coaponents present
O* the filter could probably be best solved by using the principles of
, coo C;rrcbpl, collecting the effluent fraotions separated by the

f ic ctror-atoCzaph, and then determinini the spectral characteristics
c,-. Ifr.-r-d, ultra-violet, visible, and mass spectra) of the indi-

ve.dual fractions. To say the least, it would be a difficult and time
co:rasung operation. Our laboratory is -At eqaped to perfoam the
nccessary eperimentation at the Present time.,
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APPENDIX G

CAS3 R•rORTS

1. Case :,o. 76, H. Y.: The patient was a 36 year old male tin
foil factory worker and was seen in the Out-Paticnt Department on
November 17, 1965, with the complaint of sore throat and couah.

Past History: There was a mild co-ug during the prece ding
winter but no wheezing. There was no family history of allergy and
the patient's previous allergy history was re,-ative. l:e was born in
Osaka City and lived in this city all of his life. He worked in the
same factory for the past 12 years.

Smokin- History: Me has been smokiMg for 15 years and the
average consumption has been 5 cigarettes a "ay.

Physical examination on his first visit rcvealed a reddish
throat an~d moderate ~ ~ing t hngz. Zronchodilator, expectorant
and sulfisoxole were given. 5 days later the ratlent- nas admitted to
the hospital(A room with electrostatic orecinitator) lbecause of worse
wheezing and cough. From the 3rd hos:,ial day, thc patient was .e.lia
much bet-er except for a mild cough in the early mornina and phyical
examination showed no pipinrg in the day ti:;.e. From the 6th hos•_itl
day, the patient had no more cough even in the early morninG. Then on
the 9th hospital day, the patient ',.s dizcharg-d. 2 days later the
patipnt came to the ::cdical Cut-*a'.i••,L Deltm.. because of wheezing
and cough. 5 dayn later, tIe Aatien, h:Ld to be hoo.)italized ag."'n
(B room without clcctrostat.c nreci'it:itor). 2 days later the patient
wva Zhtly better but ;till had mo&;rato wheezing. Such sympto• s
continued -,nd, on the 7th 'osritl day, the patient was tra'sferred
back to A rocm. ,-ithin 2 days the p"-.i...e,. itwa. feeling much bct-cr and
physical exwnination showed no more piping.

Cn Dccember 24, 191-5, 10" hor'2ital day, tha pazient went
home as he vi's ,Much imnroved and becauce of the Chr..tma. ::olidays,
but the patient returncd to the hosai al in 2 days a.-ith wheezing and
couzh(A roon with electrostatic preci:itawcr). 5 days later the
paticr.t7 became 'otter and w. dischn-,;ed on rodication: Peri-
cillin V-oral, bronchodilator and cou-h medicine. 6 days later
(January 6, 1966) ;atient came to the special clinic for this study
and complained of cough in the early morninZ but physical exaaination
showed no piping in the lungs.

Spiro:etric studisa sho.wed acute obstructive lung dis..ase
( 53. This improved to ,;'j during; the tie he was in the clean
air room).

The patient was fairly well until Fobruary 2, 1966, when a,;ain
sore throat, productivc cough and wheezing occurred. Cn February 3,
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he har to Ide hoz'ýit-Ž!ized c: 0ro:rezzion f his -PntO:r.z. in
r -. C.-,•.o. cect-o.ý •:tic prec~i Atator, '-iz oyv.•.,.Ptm,• Idid. not comn-

pletely ase-- ýr., one week later, '.ronc-ocilator and. an"tii-sta-nir.e
druj .'ere zivc. "e ";,c- Ci :h o:. :'ebru-,ry 1V, 196. - ,on di
c,, ...e, he .... tc ':heeze bu :nuch rilcr t.h-'n previouz.ly. In
V*:rch of 1966, ho chaned -:4; ":ork from o t-n `oil maru.fctu-ia,
.nart of the 2actory u thecreafter had' no recurrernce.

...- Siz....6tent shO.:o r'enzitivi y to t"'e materials that he had
ee n .-.o r.' :.i , I r'. cxcr t he t.; .,e he har. become sensitive to

zinc or sote other element of tin, r.,oil r..fctue.
Tieiz cazc de.-on3tratcs the -'-eae o' Ai-

.. e. - o.,: clean air envirorxmnt

in recovery fromt zcutc bro.-"Chiti', c.ict-&. by ai.r pollution.

2. 4: ½. , •. F.: This 3at¢nt ', a 20 year old maie .,v:ho
h', •ee. :ollo':er. in the'" "zc Dep ...... r.. bec:se of tire e'i-
1Coi)SY ndaCor. .eniýA-V:istJl in-. t.e 1•; frc..tal lobe which was
operrated on in 196:.

I- Deter 3Z, 1965, ":>e -eveloneo n scw4ee, co-e

throat -nd nro6uctive cou;h. C- Ta.,-'r . 7, 19r6, he c-.re to the .'edi-
cal Cut-;autifnt Ddep-rtne t an';i '' ho..-italized )he:o. 2h:sical exami-
nation revealee moint rmles in '-. riz '::. ' ... . r: te and

-4'ite lo,, c',o:.:t were nor',aI. X-r.- sho.,xer. -- o-chiis. S-p "rometric
st'Aries were normal.

"'e o..1. Y .t t - the cle:.z air ro~n~ and fror' the 4th
hospital '", 'iZ sub.jcctivc and objective -• -' proved d he wau
di3ch., ed on. the 13th hon ital d3.-. -r..•..osis x-%.%niite bronchitis

nd this case dcr::.orst-atez t"'c benoeit of clea:. -.lr room e repatmenrt for
"uCo,-plic:i1..n zcute b. o,.c it. io

X., .. "..3 pu-.-t wi' a 53 ycn.r o1' rale iron
ftctory ...... t ... "'-P'at, e rtn..t on j::ury =.,

of 3 d.ury .... oo rictve coui;'. T;.cre *ere -oxc;

tales in boot 2ua.Zs on ehxamica1 i.%.ation a"r couch -rod..clno and
Totracycli.ic perecmc•-ie!.

*.e 1".' boor. .orkir. in the ir.. fctl.or, nl.-ce .

Ie oe,anx ..o'ino at tho 4,t of 21 avi and eraj. co.. i ,',
10 cicarcttes a day. 'Acre wn.; no .... .into.y of .......

• •- ." .. ,I. .'' ,he -. :-i 'e"to ;',o o• i. a• • C:e-nr-n-
e•" cl~O -,Zo , 02ý a ncvmr :.h::•6 cx.,ýh .nr. Gy'pno". V-4 ni , lil"'n"'ct"n "ev. o. a n:r~. sh ,iud .': 3if.l,• t .

on n.ir.'itioa reonst --. n JU.Ic i:o. th b..;.'. -l"u-. and
t~jý%; ý?O;• mw.-so. 'P''."Ou ce-;,ti,•u.d W-d bQý-ronho-

dilatorz were ..ot ue"-... :'r:o.o the Aollo':irnZ ý..,y, hi. L 'uccLive, ob-
Jective ,ind troi.-ctrictrOc ivcy L.rroved d"y by d4y "d-. .... •"o,,e.lv' :;rv- 51 y "•d



on the 12th hospital day, he was discharged. He occasionally had a
productive cough but the wheezing did not recur. His FEV % was5 8 an
admission and even though subjectively he had marked impr4vetnt, us
FEV % only came up to 68. Thus this case demonstrates chronic ob-
stractive lung disease.

He was rechecked in the OPD on 4 occasions for mild cough.
This case shows that an acute exacerbation of chronic obstructive lung
disease markedly benefits from clean air environment even though the

underlying pathology is not greatly improved.

4. Case No. 12t E. K,: The patient was a 28 year old housewife
who came t tohe ledical Out- atient N~partment because of an 8 day
history of dypnea and wheezing on March 9, 1966.

V She was born iv Kgoshnma Prefecture on Kyushu. She came to

Otsu City in Shiga Prefecture in 1953, where she worked in a fiber
factory. She had p history there of asthmatic smptoms or wheezing
after catching cold. In 1960, she went to Wakayama Prefecture, where
she had no asthmatic symptoms.

There was a previous history of contact dermatitis and skin
rash after drugs. She showed sensitivity to the house dust but denied
family history of allergy and she did not smoke.

In May of 196%, she was married and moved to Osaka City.
Around the lot of March, 1966, she developed cough and wheezing and
was admtted to the hospital on March 9, 1966. At the time of ad-
mission, the blood showed a marked increase in eoeinophiles(1). Her
forced expiratory spirogram showed a slightly obstructive pattern

j(18V00, MW was 0.511/sec., and WM was 140 1/ain).

Over the next several months, there were 8 admission& to the
* clean air room and on each occasion with the use of brochodilators.

Sexpoctorant, antibiotics ad steroids, s&e promptly cleared$, ad upon
Sleaving the opital, she was completely f*te of eymptoms but she
started wheezing immdiately after she returned borne and had to be row

4 a~dtted.

Each occasion shod eactly the same resultp somn after
adission, the symptomes cleared and when she went back boro, they
recured but an re-amiiont the symptom cleared Waia In the clean
air eonvroment.

This cae demoostrates obstructive lung diseme due to allergy.
It clearly demmetrates the efeetlmvenes of a clean air sairomnt Ia
allergic pulmonaryproblm in addItiea to the •ebodl3ators used in
the treatment of bsabla athma.
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occur in the Osaka area and we would suspect that they would
occur in any area where there is a high level of air pollution
and during seasons when there is a large number of respiratory
illnesses. We have been unfortunate in not having large
numbers of respiratory illnesses during the time of the study
but we have been able to satisfy ourselves that there is a connec-
tion between air pollution and the severity and complications
of respiratory illnesses. (Author)
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Bush, Ovllidg B. ,Jrn, i

During the past two and a half years, we have been studying two
problems: The first: was the syndrome of "Tokyo-Yokohama Asthma" a sep•
rate and distinct syndrome or was it a group of three clinical entities?These three entities were: a. true asthma, b. acute bronchitis, and c.
chronic obstructive pulmonary disease. The second: whether the syndrome
of "Tokyo-Yokohama Asthma" could be found in Osaka as well as in the
Tokyo-Yokohama area?

We have intensively studied I•46 patients and have complete recordson 124. There have been 28 patients admitted to the hospital for from
1 to 8 times for intensive care and study. A standardized questionnaire
physical examination, laboratory tests, and spirometric'studies, as wellas the use of air conditioners and electrostatic precipitators for clean
air rooms were used to evaluate these problems. The United States Pubilo
Health Service, Division of Air Pollution, also supplied equipment to us
for measuring SO2 and particulate levels.

We have found cases of each of the three clinical entities mention-ed above. The cases have shown a response to the clean air environment

and upon return to their homes some have again had respiratory difficul-.ties. We have thus been able to answer to our satisfaction that the
syndrome of "Tikyo-Yokohama Asthma" is in reality three distinct cliniui
entities and not a single syndroae. We have also been able to etab-w
lisr to our satisfaction that the clinical entities described above do

Coti , d
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